. However, many phenomenon cannot be explained by Bohr's atom model. He used Coulomb electric force as the centripetal force to explain the rotation of electrons around nucleus. Another very important basic forces, magnetic force and frame-dragging force (spinnity), were neglected and not included in his atom model. In Schrodinger's atom model, there are problems limiting the formation of correct atom model such as principle of uncertainty, Schrodinger's cat, and EPR paradox 345 . In this study, a new determinative atom model is proposed to explain atomic phenomenon and to solve above puzzles.
its spin. Thus, when protons (proton line)and neutrons (neutron line)rotate in the opposite direction, there will be an attractive magnetic force between them. Thus, the nucleus will be stable and the rotation axis will be fixed. In addition, we know the strong force is represented by Yukawa potential which is related to charge. The formula is:
V(r) = −g r e (d: mediator particle diameter=h'/mc, g:coupling constant)
The pion particle mediates the nuclear force between neutrons and protons. This is one of the reason why proton group and neutron group attract each other in atomic nucleus. If proton line and neutron line rotate in opposite direction, only the middle proton or neutron will interact with each other via pion (tensor component of nuclear force). In addition, pion interaction also happens between proton and proton or between neutron and neutron. It explains why neutrons in nucleus won't decay into protons.
I propose that the arrangement of protons and neutrons in atomic nucleus should be in two lines like:
+-+-+-+-+-+-Protons +-+-+-+-+-+-Neutrons
+ means clockwise spin and -means counterclockwise spin. Because there are
Coulomb repulsive electrostatic forces between protons, only protons with opposite spin can stand in a line. Thus, there is no net force(Coulomb electrostatic force balances spin magnetic forces). It is also true for neutrons. Because neutron has magnetic moment, only neutrons with opposite spin can attract each other to stand in a line. In addition, because of the Coulomb repulsive forces between protons, protons won't be form a sphere-like structure and they can only make a line. And, neutron's magnetic forces between each other also prevent neutron sphere formation. However, if there are too many neutrons, the gravity between neutrons still will let neutrons to tend to form a sphere-like structure. Thus, in a heavy nucleus, there are more neutrons needed to form an equal and opposite angular momentum as proton line. Between proton and neutron, there is nuclear force mediated by pion.
Proton line and neutron line rotates with their longest axis with opposite direction.
Besides, if there is a proton-sphere with some protons hidden in sphere center, the net charges of protons will be canceled out due to screen Coulomb effect. Thus, the two line arrangement is the most reasonable arrangement. If the nucleus is static, it is like a prolate rugby shape. If the proton line and neutron line is rotating, the nucleus will be like a oblate moon-cake shape. This new nuclear model solves the mystery of atomic nuclear shape.
The nuclear shell model is the current popular nucleus model. However, I think it is not correct. If nucleons are forming a circle, then the centrifugal force generated by these protons or neutrons will let them to accelerate to move out the nucleus. In addition, the atomic nucleus is compact due to Rutherford's experiment. Thus, nuclear shell model is wrong.
The mass of neuron and proton is almost equal. In light atom, proton mass numbers are equal to neutron mass numbers. Thus, proton group angular momentum should be equal to neutron group angular momentum In heavy atom, more neutrons will tend to group into a sphere in nucleus. Thus, the total diameter (distance) in the proton groups will be larger than that in the neutron group. Thus, there will be more neutrons in nucleus to maintain the equal angular momentum between protons and neutrons.
Frame dragging force (spinnity) is a newly identified force. I propose here that "rest mass produces gravity, spinning mass produces spinnity; rest change produces Coulomb electric force, spinning and moving charge produces magnetism". Frame dragging effect was derived by Dr. Lense and Thirring to describe the procession of an orbiting object using general relativity 7 . Nobel prize winner Dr. LD Landau also derived orbiting object's lagrangian around central spinning mass using general relativity 8 . However, these professors didn't point out that frame dragging is actually a new basic force which has close relation with gravity. When an object has mass, it will have gravity to attract its parts to the center. In order to overcome this continuously centripetal force, the object needs to spin to produce centrifugal force to balance gravity. When the object spins, spinnity occurs. I propose to call this new force "spinnity" because it is a combination of "spin" meaning origin of this force and "ity" meaning basic force. Frame dragging means a spinning mass can drag nearby space-time to rotate around the mass, so it is actually a force which can cause peripheral smaller object to orbit around the central mass according to the basic concept of general relativity Below is the summary of Professor Landau's derivation from general relativity 78 :
Spinnity F = SJj r (S=2G/c^2,J=central mass spin angular momentum,j=peripheral mass orbiting angular momentum)
Considering the angle θ between orbiting object and the equator plane of central spinning mass, the formula can be adjusted into:
Because neutrons or protons are rotating in a speed of 10^20-10^21 1/sec, the spinnity produced by neutrons or protons cannot be neglected. While protons and neutrons are rotating separately in nucleus, we can deduct that all electrons are orbital-rotating in the middle of proton and neutron rotating plane due to the following major reasons:
Protons' or neutron's frame-dragging effect(force):
Because protons and neutrons are spinning, they will definitely produce frame-dragging force for the orbital-rotating electrons. The force is given by: Thus, electrons will tend to rotate in the same direction as proton rotation or neutron rotation. Thus, it can help to maintain all electrons rotating in the middle plane of protons and neutrons rotating plane. We assume that electrons orbiting direction is the same as protons spinning direction first. Because protons and neutrons are spinning in opposite direction, there is no net spinnity field generated:
Thus, orbiting electrons are not receiving any spinnity force from the atomic nucleus.
The frame-dragging effect of spinning protons or neutrons will provide acceleration on the electrons. Because protons and neutrons are rotating in the opposite direction, the only possibility that electrons won't be affected by frame-dragging is that electrons are in the middle plane of protons and neutrons rotating plane.
Because of frame-dragging acceleration, electrons will finally escape from the atom if the other neutron group or proton group doesn't provide the opposite frame-dragging force. Only when electrons rotate in the middle plane, the atom can maintain stable.
Thus, we know that all electrons are rotating in the middle plane of protons and neutrons rotation. According to Bohr's deduction, electrons are rotating around protons because protons provide electric force as centripetal force. And the centripetal Coulomb force is equal to centrifugal force produced by electron's orbital rotation movement. Viewing from an inertial reference frame, we find that there is a centripetal force during electron's orbital rotation. However, we know the example of general relativity's equivalence principle. Thus, the centripetal force observed from inertial reference frame is actually a centrifugal force acted on the electron itself (acceleration reference frame). In order to maintain the electron's orbit, the centripetal Coulomb force must be equal to the centrifugal force due to electron's orbit movement. There is a misleading that centrifugal force is fictious force. The acceleration of orbiting or spinning is a=dV/dt. And, dV=Vdθ, so a=V*dθ/dt=V*w.
Angular velocity w is not a vector, so the acceleration direction is the same as V.
When the orbiting or spinning acceleration continues, the orbit tends to be enlarged.
Thus, there seems to be an outward force which is so-called centrifugal force. The balance of centrifugal force and Coulomb's force is very important because the electron's net acceleration then is zero. Thus, the electron won't radiate energy and fall into nucleus. We can deduct net inward/outward force: Net Fio. The orbiting frequency of the electron in the outer orbit is equal to absorbed photon frequency: f=1/T. However, when the eelctron is in the outer orbit, there is force imbalance that centrifugal force is not equal to Coulomb electrostatic force. So, the electron will start to radiate with frequency f due to acceleration. Later, the electron will fall back to the original inner orbit due to reduced centrigual force. It is like mgh=KQg/r 1 -KQq/r 2 =1/2mVk 2 =hf. The potential energy can be exchanged to kinetic energy or photon energy. The new atom model can also explain the Rydberg formula. For many-electron atoms:
The number Z is the total proton numbers in any given many-electron atom. The number j is the total electron numbers of any given many-electron atom without the valence electrons. Because the inner shell electrons provide an obstacle for valence electrons to obtain protons' electrostatic force, the inner shell electrons should be subtracted during total energy calculation. After doing this, the centrifugal force from valence electrons' orbital movement is still balanced with the centripetal force from the net proton charges. The estimated total energy for many-electron atoms is quite accurate. It is worth noting that electrons will expel each other in the valence orbit.
Thus, the valence electrons in the outer orbit remain in the electric balance situation.
We can use this formula to calculate individual electron in different orbit position. It means that this new atom model is also suitable for many-electron atoms.
According to the previous researches, four "quantum numbers" have been identified in atom model. Our new model is also consistent with the four quantum numbers.
The first major quantum number is used above to describe the electron radium. The second angular momentum quantum number could be explained by the degree of (r=10 -11 meter, r 0 =10 -13 meter) e r/r0 =10 -44 which is really small compared to usual Coulomb potential.
Thus, the force between two non-adjacent electrons in the same orbit can be neglected.
Electron radius:
r=h'/2mc
Electron diameter:
We can also use the concept of Compton scattering to obtain particle radius. The
Compton scattering equation is:
During scattering, there is a phase delay which is the difference between input wave and output wave. It means the delay that photon is passing through a particle sphere.
The phase delay is:
2r(n − 1)2π λ r is particle radius, n is refraction index. When photon is going straight through the particle, the input angle θi=0 n = sin θi sin θr = 0
It means that there is no refraction. Thus, the phase delay during Compton scattering is: According to Einstein's special relativity, the total energy of a moving mass is:
We can see the discrepancy of these two equations. Electron moving speed is not equal to lightspeed c. Electron wave energy cannot be described by E=hf.
How about the situation of rest electron? Then, E=hf=h*0=0
That is totally disobeying special relativity's result for rest particle In addition, it is proved recently that Heisenberg's matrix mechanics is not equal to Schrodinger's wave equation. Thus, there is inconsistency between Heisenberg's formula and Schrodinger's formula. This is a major defect in quantum mechanics.
And, an important phenomenon called Bremssttrahlung suggested that electron can emit continuous electromagnetic radiation with continuous emission spectrum. It is directly against Schrodinger's and Dirac's equation saying that electron only has discrete energy. In Schrodinger's equation, the symbol Ψ2 is defined as probability or wave amplitude. However, Ψ is actually used in Schrodinger's equation and it is a complex number. Ψ is not Ψ2. How can a complex number describe probability wave amplitude in Schrodinger's equation? Quantum mechanics is wrong! Heisenberg's principle of uncertainty said that we cannot predict the exact electron position in the atom because photo will interfere with electron's orbit. Then, Dr. Schrodinger proposed his atom model by using wave probability function. However, the probability has severe limitation. It causes a paradox like Schrodinger's cat that saying the strangeness and logical problems of the quantum mechanics. And, it is very difficult to imagine electrons can really rotate in strange orbital shapes such as There is an additional electron in the outer orbit of Na atom. And, there are 7 electrons in Cl's n=2 orbit. Thus, the additional electron of Na atom will go into the outer orbit of Cl atom when these two atoms are approaching. This can explain the origin of Octet rule by Dr. Lewis because the full n=2 orbit needs 8 electrons. Then, the electron donor Na atom is relatively positive and the electron recipient Cl atom is relatively negative. Thus, Na atom and Cl atom can bind each other. We can also see Totally, four chemical bonds will be formed. Then, according to VSEPR theory, all the four H atoms will repel each other. Thus, the CH4 molecule will become a pyramid shape with 109 degree bond angle. It can help to explain why CH4 has a not 90 degree bond angle. You may ask why CH4 cannot be formed in a plane by 4 H atom's donating 4 unpaired electrons to the central C atom. Because 109 degree is larger than 90 degree, the pyramid shape is more favorable than planar shape due to VSEPR theory. It is worth noting that only one paired electron with opposite spin direction can be formed between two adjacent atom nucleuses. It is because electron radius (10^-13meter) is larger the proton or neutron radius(10^-15meter) .
Thus, there cannot be four electrons or six electrons between the two linking atomic nucleus. That is why double bond or triple bond must be formed in the same plane by donating redundant electrons from donor to the outer orbit of recipient to fulfill octet rule. However, there are a few exceptions. For example, the stable H2+ ion.
There is only one electron between the two adjacent H atoms. The one electron is attracted by both H atomic nucleuses by Coulomb force. Thus, this ion can still be formed. However, the frame dragging force generated by this single electron cannot be balanced. Another example is He2+ ion. There are totally three electrons with one We can also explain the C2H4 molecule. We can rewrite this molecule 2HCCH2. There is a double bond between the two C atoms. As we said above, double bond must be formed in the same plane. Thus C=C is in the same plane. In addition, the two H atoms for one C atom donate two electrons. In this one C atom, it fulfills the octet rule for its outer orbit. Thus, both two H atoms and this C atom are in the same plane.
In the other C atom, each of the H atom forms a chemical bond with two paired electrons with the C atom. We know the frame dragging force formula is F= SJmWcosθ/r^2. And, we need to know that only proton part of the atomic nucleus can attract electrons. Since C=C is in the same plane, the proton parts of these two C atoms are also in the same plane. Thus, when the two H atoms form a chemical bond with the second C atom, they must be also in the same plane with this second C atom. It is also due to the VSEPR theory. If the other two H atoms are in the same plane, the bond angle will be 120 degree and 180 degree. If the two H atoms and the adjacent C atom want to form a pyramid-like shape, the bond angle will be less than why C2H2 molecule is a planer molecule. It can also be explained why benzene C6H6 is a planer molecule.
Thus, we don't need molecular hybrid orbit, or pi bound/sigma bond/delta bond to explain the shape of a molecule. There is no hyperconjugation, so the bond rotation barrier of ethane is totally due to steric hinderance. We can also use this new atom model to explain why O2 molecule is paramagnetic. The Lewis format of O2 is O=O. In addition, the single free electron is easily affected by external force or external radiation (photoelectric effect). Thus, the single electron is freely movable and is called free electron. When external electric current is applied, the free electrons can conduct electricity. Thus, it can explain why metal is conductive. We can also explain why diamond is non-conductive and graphite is conductive. Each C atom from the molecule. However, they didn't get the true exact value of H2 bonding energy and they only got approximation. Using quantum mechanics wave function to explain atom-atom binding is wrong. Here, I will propose a new mechanism to explain atom-atom binding. For example, there are two H atoms. One H atom is near resting status, and the other H atom is linearly moving. Once the second H atom is approaching the first H atom, the orbiting electron of the second H can collide with the orbiting electron of the first H atom. After the collision, these two electrons can be moving together to form a chemical bond between the two H atoms. It is worth noting that the collision is complete inelastic collision, so there will be energy loss during the electron-electron collision. But, it must fulfill the conservation of linear momentum. The two bumped electrons can then move together if their spin direction is opposite that magnetic force cancels the Coulomb repulsion force between them. And, the two H atoms will then move together to form a stable H2 molecule. We need to know that the coefficient of restitution of the two collide electrons should be zero. In addition, there will be a specific angle between the two electrons and the bonding energy released by H2 molecule formation is a fixed value.
This mechanism can also be used to explain more complicated molecule formation.
Quantum chemistry is completely unnecessary! We can calculate the inelastic I strongly suggest to use this new determinative atom model to replace Schrodinger and Dirac's quantum mechanics. In addition, further researches are required to
